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Extra physiotherapy has been associated with better outcomes in hospitalized patients, but 
this remains an under-researched area in geriatric medicine wards. We retrospectively studied 
the association between average physiotherapy frequency and outcomes in hospitalized 
geriatric patients. High frequency physiotherapy (HFP) was defined as ≥0.5 contacts/day. Of 
358 eligible patients, 131 (36.6%) received low, and 227 (63.4%) HFP. Functional 
improvement (discharge versus admission) in the modified Rankin scale was greater in the 
HFP group (1.1 versus 0.7 points, P<0.001). The mean length of stay (LOS) of the HFP 
group was 6 days shorter (7 versus 13 days, P<0.001). After adjusting for age, gender, 
comorbidity (Charlson index), frailty (Clinical Frailty Scale), dementia and acute illness 
severity, HFP was an independent predictor of functional improvement, shorter LOS and 
likelihood of being discharged without a formal care package. Prospective research is needed 











Frail older people have increased vulnerability to poor resolution of homeostasis following a 
stressor event (1), such as an illness or fall necessitating an admission to hospital. In frail 
older adults, hospitalization is associated with longer length of stay (LOS) (2, 3), and 
sometimes it can lead to physical deconditioning and loss of functional ability (4). 
 
Pressures on hospital bed occupancy in the English National Health Service (NHS), in part 
driven by an increasing frail older population (5, 6), have focused attention on enhanced 
service delivery models and potential methods by which physiotherapists might contribute to 
effective cost savings, while retaining a patient centered approach.  
 
A previous systematic review showed that extra physical therapy can decrease LOS and 
significantly improve mobility within specialties such as stroke, orthopedics and cardio-
thoracic surgery (7). Previous studies have also reported on the benefit of rehabilitation for 
frail patients in the acute care setting for improving function and gait speed (8, 9). However, 
the association between physiotherapy frequency and hospital outcomes in acute hospital 
geriatric medicine wards, where the prevalence of frailty is very high (10), remains under-
researched. 
 
The aim of our study was to retrospectively investigate whether physiotherapy frequency in 
patients admitted to our Department of Medicine for the Elderly (DME) wards was associated 




Setting and participants 
This was a retrospective observational study in a large tertiary university NHS hospital in the 
United Kingdom. We analyzed all first admission episodes of non-institutionalized people 
within the county boundaries admitted to DME wards between 1st December 2014 and 30th 
May 2015 who came from their own home and returned to it.  
 
Measures 
The following measures were extracted from the hospital’s electronic information systems:  
• Age (years) and gender. 
• Clinical Frailty Scale (CFS) (11). A local Commissioning for Quality and Innovation 
(CQUIN) scheme (http://www.institute.nhs.uk/commissioning/pct_portal/cquin.html) 
implemented in our hospital in 2013 mandated that all patients aged 75 years or over 
admitted to the Trust via the emergency pathway be screened for frailty using the CFS 
within 72 hours of admission. Our centre uses the 9-point CFS 
(http://geriatricresearch.medicine.dal.ca/clinical_frailty_scale.htm).  
• Charlson comorbidity index (CCI) (12) (without age adjustment). 
• Whether there was a formal diagnosis of dementia prior to admission (yes/no). 
• Emergency Department Modified Early Warning Score (ED-MEWS, highest recorded in 
the ED). MEWS scores are considered as a measure of acute illness severity (13).  
• LOS, days. 
• Average physiotherapy frequency was calculated by dividing the total number of 
physiotherapy contacts during the admission by the LOS in days. High frequency 
physiotherapy was defined as ≥0.5 contacts/day. 
• The modified Rankin Scale (mRS) was used as a measure of function (14, 15). Higher 
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scores on the mRS denote higher disability (0=no symptoms at all; 5=severe disability). 
Scores were retrospectively collected for baseline (preadmission), admission, and 
discharge. Functional change was defined as the difference between discharge and 
admission mRS.  
• Existence of a formal care package on discharge (yes or no). 
 
Analyses 
Anonymized data was analyzed with IBM SPSS Statistics (version 22) software. Descriptive 
statistics were given as count (with percentage) or mean (with standard deviation (SD)). To 
statistically test for differences between the characteristics and outcomes of patients who 
received high and low frequency of physiotherapy, the non-parametric Mann-Whitney U test 
was used to compare means for continuous variables, and the Chi-squared test was used for 
dichotomous variables. Multivariate linear regression models were used to assess the 
independent effect of high physiotherapy frequency on functional gain (i.e. mRS on 
discharge minus mRS on admission) and LOS, while controlling for potential confounders. A 
multivariate binary logistic regression model was used to assess the independent effect of 
high frequency physiotherapy on whether patients had a formal care package on discharge. 




This Service Evaluation Audit was registered with our centre’s Safety and Quality Support 
Department (Project Register Number 4794). Formal confirmation was received that approval 




There were 663 first hospital episodes over the period. Of those, 72 died as inpatient and 
were excluded. Of the remaining 591, 361 were admitted and discharged from their own 
home. Of those, 3 had missing physiotherapy frequency data. Of the remaining 358, 131 
(36.6%) had low, and 227 (63.4%) high physiotherapy frequency.  
 
Patient characteristics and outcomes are reported in Table 1. A significant difference between 
low and high physiotherapy frequency groups was the level of function on admission, with 
the low frequency group seeming to have better function. There was a suggestion that the low 
frequency group included more patients with history of dementia (P=0.065). Functional 
improvement was more marked in the high frequency group (1.1 versus 0.7 points, P<0.001), 
but there was no significant difference between discharge mRS scores. As regards outcomes, 
the mean LOS of the high frequency group was 6 days shorter (7 versus 13 days, P<0.001), 
and there was a suggestion that more people in the high frequency group were discharged 
without a formal care package (P=0.085). There was no significant difference in readmission 
rate at 30 days. 
 
The results of the multivariate analyses are shown in Table 2. After adjusting for age, gender, 
CFS, CCI, history of dementia and ED-MEWS, high frequency physiotherapy was an 
independent predictor of functional improvement (P=0.003), shorter LOS (P<0.001) and 
being discharged without a formal care package (P=0.015). The strongest multivariate effect 
of high frequency physiotherapy was seen in LOS, where seeing the physiotherapist at least 





This study retrospectively examined the association between average physiotherapy 
frequency and functional trajectories and outcomes in acutely hospitalized older adults. In our 
busy NHS geriatric wards, the majority of eligible patients (63.4%) saw the physiotherapist at 
least every second day. High average frequency of physiotherapy was associated with a 
markedly shorter LOS, greater functional improvement from admission to discharge and 
higher odds of not needing a formal care package on discharge. Causality cannot be inferred 
from this retrospective cross-sectional study, but results would suggest that frail older people 
admitted to geriatric wards might benefit from seeing a physiotherapist at least every second 
day. The associations emerging from our retrospective study are by no means causal, and 
would necessitate further exploration in appropriately designed prospective studies.  
 
There appeared to be no difference in disability between the two groups at pre-admission or 
discharge, as measured by the mRS, but the high frequency physiotherapy group seemed to 
experience a larger loss of function associated with admission into hospital. It appears logical 
that those who have lost the most function will have the most to benefit from physiotherapy 
input, as they would have the most function to regain. A surprising finding was that it was 
greater disability at admission rather than less disability at baseline that seemed to be 
responsible for the greater difference in the functional change for the high frequency group. 
This being a retrospective study, we cannot claim cause and effect between greater average 
frequency of physiotherapy and faster recovery rates. However, it would be difficult to 
otherwise explain why people with greater disability on admission had a shorter LOS and 
were discharged with the same level of disability as those with low frequency physiotherapy 
input. In any case, we emphasize that confirmation of this possible effect would necessitate 
further exploration in appropriately designed prospective studies. Another important 
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limitation of our study was the lack of description of the dose and the distribution of the 
physiotherapy sessions throughout the patients’ LOS. 
 
There was a trend in Table 1 for more patients with dementia receiving low frequency 
physiotherapy, and it is possible that cognitive and other unmeasured patient characteristics 
might have been responsible for the cross-sectional differences seen between the high and 
low frequency groups. Indeed, Physiotherapists are clinicians and they use the ‘clinical eye 
ball test’; as such, they may have pre-judged those in the high frequency group as having 
greater rehabilitation potential and in turn, given them higher priority. Rehabilitation 
potential is an elusive concept judged at the level of individual patients (rather than 
population-based predictive models of rehabilitation outcome), and draws on different 
sources of often experiential knowledge (16).  
 
Despite the important limitations of our study, our findings are in keeping with other studies 
investigating the association between physiotherapy frequency and LOS (7), and with 
previous evidence that early physical rehabilitation care for acutely hospitalized older adults 
leads to functional benefits and can be safely executed (17, 18). Our results also reflect the 
known positive impact that exercise training seems to have on community-dwelling frail 
older adults (19).  
 
Frail older patients admitted to hospital may benefit from as much physiotherapy as possible, 
and in that regard it would be important to maximize the feasibility of physical therapy in 
acute care. On occasions, frail patients have poor tolerance of exercise and mobilization due 
to severe acute illness, but on other occasions patients may not be available for physiotherapy 
sessions because they also need to undergo medical examinations or investigations, other 
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multidisciplinary assessments or treatments, or simply have their protected time for having 
meals and spending time with their loved ones. It has been suggested that some of these 
challenges could be addressed by the implementation of personnel and patient schedules, in 
an attempt to maximize the number of selected patients, balance the workload of the 
physiotherapists, and minimize patient waiting times in their treatment day (20). Prospective 
studies are needed to examine the effect of physiotherapy frequency and intensity in hospital 
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Mean age, years (SD) 84.6 (5.4) 85.0 (5.3) 0.392* 
Female, % 64.1 60.8 0.532† 
Mean CFS score (SD) 5.2 (1.7) 5.1 (1.5) 0.355* 
CCI score (SD) 3.3 (3.0) 3.0 (2.8) 0.335* 
History of dementia, % 20.6 13.2 0.065† 
ED-MEWS score (SD) 2.8 (1.5) 2.8 (1.6) 0.768* 
Mean pre-admission mRS (SD) 2.5 (1.2) 2.4 (1.0) 0.443* 
Mean admission mRS (SD) 3.4 (1.3) 3.7 (1.3) 0.010* 
Mean discharge mRS (SD) 2.6 (1.1) 2.6 (1.0) 0.494* 
Mean change in mRS from 
admission to discharge (SD) 
-0.7 (0.9) -1.1 (1.1) <0.001* 
LOS, days (SD) 13.4 (11.5) 7.3 (7.8) <0.001* 
No formal package of care on 
discharge (%) 
41.2 50.7 0.085† 
Readmission at 30 days (%) 17.6 18.9 0.745† 
 
*Independent samples Mann-Whitney U test; †Chi-squared test; SD: standard deviation; 
CFS: Clinical Frailty Scale; CCI: Charlson Comorbidity Index; ED-MEWS: Emergency 






Table 2. Multivariate regression analyses investigating predictors of change in modified 
Rankin Scale (discharge minus admission), length of stay and existence of formal care 
package on discharge.  
 
Dependent variable: change in mRS (discharge minus admission) 
 Unstandardized Coefficients Standardized 
Coefficients 
95% Confidence Interval for B  
P 
B Std. Error Beta Lower Bound Upper Bound 
Age 0.01 0.01 0.02 -0.02 0.03 0.715 
Gender -0.12 0.13 -0.05 -0.39 0.14 0.365 
CFS 0.13 0.05 0.19 0.04 0.23 0.005 
CCI 0.00 0.02 0.01 -0.04 0.05 0.880 
Known 
dementia 
-0.13 0.18 -0.05 -0.50 0.23 0.473 
ED-MEWS -0.04 0.04 -0.06 -0.12 0.04 0.341 
High frequency 
physiotherapy 
-0.40 0.13 -0.18 -0.66 -0.13 0.003 
Dependent variable: LOS, days 
Age -0.19 0.11 -0.10 -0.41 0.03 0.096 
Gender 1.66 1.21 0.08 -0.72 4.03 0.171 
CFS 1.19 0.42 0.18 0.36 2.02 0.005 
CCI 0.32 0.21 0.09 -0.10 0.74 0.138 
Known 
dementia 
-0.38 1.66 -0.01 -3.66 2.89 0.818 
ED-MEWS 0.38 0.37 0.06 -0.35 1.11 0.310 
High frequency 
physiotherapy 
-5.83 1.20 -0.27 -8.19 -3.47 <0.001 
Dependent variable: no formal care package on discharge  
   Odds ratio 95% Confidence Interval for 
Odds ratio 
 
Age -0.13 0.03 0.88 0.83 0.93 <0.001 
Gender -0.57 0.31 0.57 0.31 1.03 0.064 
CFS -0.69 0.12 0.50 0.40 0.63 <0.001 
CCI -0.01 0.05 0.99 0.90 1.09 0.842 
Known 
dementia -0.07 0.43 0.94 0.40 2.18 0.878 
ED-MEWS -0.10 0.09 0.91 0.76 1.09 0.296 
High frequency 
physiotherapy 0.76 0.31 2.13 1.16 3.92 0.015 
 
CFS: Clinical Frailty Scale; CCI: Charlson Comorbidity Index; ED-MEWS: Emergency 
Department Modified Early Warning Score; mRS: modified Rankin Scale; LOS: length of 
stay. 
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